Assembly and cloning of coding sequences for neurotrophic factors directly from genomic DNA using polymerase chain reaction and uracil DNA glycosylase.
The polymerase chain reaction (PCR) was used to amplify individual exons of the gene (CNTF) coding for human ciliary neurotrophic factor (CNTF) directly from genomic DNA. Inclusion of deoxyuracil in place of thymine in the PCR primers permits removal of dU residues in the primer after amplification using uracil DNA glycosylase, generating single-stranded 3' overhangs. Thus, the individual exons were assembled to generate the full-length CNTF sequence. A similar strategy was also used to generate a chimeric gene (BDNF) encoding brain-derived neurotrophic factor (BDNF) with the pre-pro sequence of nerve growth factor (NGF). The method described allows direct amplification of coding sequence from genomic DNA and ordered assembly of amplified exons to generate a clone containing the complete coding sequence of the gene without the need for splicing; a clone which is equivalent to a cDNA clone.